ABSTRACT
community-acquired pneumonia (CAP) and is characterized by liquefaction and cavitation of lung tissue (1) . Lying on a spectrum of lung abscess and pulmonary gangrene, NP is characterized by pulmonary inflammation with consolidation, peripheral necrosis and multiple small cavities (2) . The necrotic process can occur in any lobe of the lung, but the involvement of lower lobes is more frequent. The pathogenetic mechanisms of NP are not clear, but it is commonly believed that tissue necrosis occurs as a result of an inflammatory response due to toxins produced by the invasive pathogen or the associated vasculitis with thrombotic occlusion of alveolar capillaries (1, 3, 4) .
The onset of the disease is usually marked by the development of typical signs and symptoms of pneumonia. Children usually present high fever, cough, and tachypnea lasting for several days.
The physical examination is similar to uncomplicated pneumonia with fever, tachypnea, decreased breath sound, isolated crackles (5). Most patients with necrotic disease have already been treated with antibiotics. NP should be suspected when a patient with pneumonia develops progressive respiratory distress, hemoptysis or septic shock, despite appropriate antibiotic treatment. Physical examination may often reveal signs of pleural effusion (1, (4) (5) (6) .
Chest radiography can detect the diagnosis of NP, but sometimes, the presence of pleural effusion may obscure the underlying lung process. Radiographic criteria for necrotizing pneumonia include loss of the normal lung architecture and presence of areas of decreased parenchymal enhancement, representing liquefaction, which is progressively replaced by multiple small air or fluid-filled cavities. Un upright chest radiograph may show an air-fluid level in the pleural space (1, 4, 7) . The process may further extend to the pleural space and create a bronchopleural fistula, especially when the necrotic segment is adjacent to the pleural surface (2, 8) .
Chest computed tomography with contrast is helpful for a more definitive diagnosis when NP is suspected, and it may highlight multiple cavitary lesions within the consolidation (1, 4, 5) .
Blood acute reactants such as white cell count, C-reactive protein, erythrocyte sedimentation rate and procalcitonin are increased. The pleural fluid characteristics associated with NP reflect those usually found in parapneumonic effusion or empyema. Blood cultures should be obtained despite the low isolation rate (10-22%).
S. pneumoniae is the more frequent etiological agent of NP. Mycoplasma pneumoniae and S. aureus strains, often methicillin-resistant, producing cytotoxin Panton-Valentine leukocidine, have also been involved in the genesis of necrotizing pneumonia. Other bacteria, less frequently reported, include S. pyogenes, S. viridans, P. aeruginosa and anaerobes (9) (10) (11) (12) (13) .
Almost 50% of the cases of NP have no identified etiological cause with common microbiological methods. New methods, such as PCR analysis, could potentially increase the diagnostic (1, 4).
There is not a general agreement on the best therapeutic strategy for NP. The focus of initial management is on early initiation of appropriate empirical antibiotics and a careful attempt to identify the pathogen (1, 4, 8) .
An exclusive treatment with high-dose antibiotics is frequently successful in children, with unexpected parenchymal conservation and lung re-expansion (1, 2, 4). As for empyema, the choice of initial antibiotics should be directed at broad coverage of commonly implicated pathogens. Supportive therapy is a key element because many children are critically ill.
Serial chest x-ray or thoracic ultrasonography examinations are useful for identifying the development of pleural effusions (2, 3, 7) . Parapneumonic pleural fluid should be sampled and drained if pus or bacteria are present if it is loculated or the pH is lower than 7.2.
A chest CT scan with contrast is also useful to look for pleural thickening and enhancement suggestive of empyema and to evaluate multiseptated or loculated effusion that may require surgical intervention (1, 4, 7) .
Intrapleural fibrinolysis may potentially involve a risk of NP. Surgery VATS has been successfully used in children with NP and should be reserved for patients with associated empyema or to resolve bronchopleural fistulae that do not close with conservative treatment. Surgical resection of the lung should be reserved for particularly severe cases (1, 2, 4, 8 ).
Long-term outcome for children with NP is usually good.
CASE REPORT
A previously healthy four-year-old girl was admitted in our clinic with a history of high fever, productive cough and tachypnea lasting for 10 days, progressive worsening despite empirical oral antibiotic (Clarithromycin) and symptomatic treatment given by the general physician.
Physical examination upon presentation revealed an underweight child, with high fever (40°C) and lethargic aspect, in moderate respiratory distress, with tachypnea (RR 44 rpm), retractions, oxygen desaturation (90% in room air) and persistent productive cough. Dullness to percussion and decreased respiratory sounds with crackles in the lower left lung field were detected. The child was tachycardic (HR 140 bpm), with normal blood pressure, and she complained of left upper quadrant abdominal pain. The rest of clinical examination was unremarkable.
Laboratory investigations showed leukocytosis (WBC 42.000/μL) with neutrophilia (82.8%), highly elevated inflammatory tests (CRP 403 mg/L, procalcitonin> 10 ng/mL), mild normocytic normochromic anemia (Hb 10 g/dL, MCV 84 fL, MCH 26 pg), while other blood tests were normal (including negative blood cultures).
Chest radiograph revealed large opacity in the inferior half of the left hemithorax suggestive of pneumonia associated with pleural effusion and minimal right latero-basal pleural reaction (Figure 1 ). Thoracic ultrasonography confirmed parenchymal consolidation with pleural effusion (10 mm). The diagnosis was left lower lobe pneumonia with parapneumonic effusion.
Medical treatment with antibiotics (Meropenem and Vancomycin), endovenous perfusion and oxygen supplementation were initiated. The patient maintained a satisfactory general state, with mild clinical and laboratory improvement, moderate fever, reduction of respiratory distress, but hyper-resonant left inferior hemithorax with an abolished vesicular murmur, and crackles in this area occurred. Therefore, seriated chest X-rays were performed. Pulmonary hyper-transparency with lack of interstitial drawing in the inferior half of left lung was first noted on day 7 (Figure 2a) . The parenteral antibiotic regimen was adjusted by adding Clindamycin and Fluconazole, still with unfavo rable evolution. On physical examination, she associated thoracic asymmetry, diminished respiratory movements on the left side and recurrence of respiratory distress. Repeated chest X-ray on day 21 revealed the progression of the hyper-transparency image occupying the entire left lung, with displacement of the mediastinum to the right side and left pulmonary parenchymal collapse (Figure 2b) .
HRCT of the lung was performed and showed profound alteration of the left pulmonary architecture through the presence of numerous cystic air-filled lesions, with thin walls and collapsed parenchyma among them, inducing right mediastinum deflection (Figure 3) . The diagnosis of acute left inferior lobe bacterial pneumonia complicated with severe necrotizing pneumonia was established. The pediatric surgery department was consulted for the possibility of surgical treatment. The patient underwent left ante rolateral thoracotomy, left inferior lobectomy and pleural draining.
The histopathological examination confirmed necrotizing pneumonia. It also excluded a cystic adenomatous malformation underlying the infectious process (Figure 4) . Postoperative, the recovery was uneventful, and the patient was discharged on day 31 of admission. A follow-up chest X-ray six months later shows almost complete resolution ( Figure 5 ). Possible complications of community-acquired pneumonia were discussed and the following differential diagnoses were considered: primary or secondary lung abscess (occurring in a predisposing context, possibly superinfected congenital malformation), necrotizing pneumonia or pneumatocele. Immunodeficiency syndromes, hyper-IgE syndrome and pulmonary tuberculosis were excluded (normal immunogram, normal IgE, negative tuberculin skin test).
Postoperatively intravenous antibiotics are continued and the patient's evolution was good. A follow up chest radiograph six months later shows almost complete resolution. There are no practice guidelines to direct the care of patients with NP. Establishing the need and also the right moment for surgery is still a challenge. q
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